Introduction
T he labor market weakness that began in the USA in December 2007 into 2008, referred to as the Great Recession, toppled many of the world's major economies. During this recession, while Gross Domestic Product (GDP) declined in all European countries to some degree, there has been heterogeneity due to the size of domestic and external imbalances as well as to particular characteristics of workforces in those industries most affected by the crisis. 1 Recessions have direct and indirect population-level health consequences, both positive and negative. Generally, aggregate-level studies find that mortality rates decline during recessionary periods; however, in individual-level studies, sequences of events during recessions (unemployment and economic hardship) often cause negative health consequences, 2 including increased suicide of adults [3] [4] [5] [6] [7] [8] [9] ; increased mortality, particularly from suicide and lung cancer 10 ; and reduced psychological well-being, with greater incidence of depression and anxiety. 10 Although there are exceptions, population-based studies generally indicate that mortality falls during declines in economic activity. 11 There is evidence that health improves during temporary economic downturns, 11 e.g. excess weight 12 and road-traffic deaths decrease, particularly among those younger than 65 5, 11 due to indirect effects such as less driving (to save on fuel costs) and there are fewer accidents as a result. 13 These indirect effects are often related to improved health behaviours and outcomes. 13 Direct effects, on the other hand, relate to health consequences exerted by stress and economic difficulties experienced by those who face job-losses, long-periods of unemployment and economic struggle. For example, increased unemployment (reflecting economic instability) reduced predicted mortality from accidents and homicides 11 and declines in smoking. 14 At the individual level, unemployment after the 2008 recession was associated with higher levels of smoking and obesity. 15 Other health outcomes and behaviours, such as cardiovascular disease and alcohol consumption, were also found to be both positively and negatively related to recessionary labour market conditions. 10, 14, [16] [17] [18] [19] [20] Findings were more consistent for mental health, with research suggesting that unemployed persons showed more distress than those who were employed. 21 Furthermore, the negative effects of unemployment on mental health were stronger in countries with a weak level of economic development, unequal income distributions, or weak unemployment protection systems compared with other countries. 21 Despite substantial evidence of the direct and indirect consequences of recessions on worker health, little is known about the impact on older workers. From 1994 to 2008 seniors reported worse mental health as state unemployment rates rose, and were no more likely to engage in healthier behaviours than younger adults. 22 Seniors also used more inpatient care during recessions than those who were younger. 22 According to the OECD, the employment rate of older workers has consistently grown worldwide in the last decades. 23 In previous recessions, older workers were particularly affected by economic cycles. 24 However, in the 2008 recession, older workers were less affected by unemployment than younger workers 24 but, older workers had more difficulty re-entering the labour force after experiencing unemployment, with possible long-term implications for pensions. 24 During recessions, job-loss among individuals aged 50-64 was positively associated with hazardous drinking, depression, mortality risk and reductions in longevity. 17, [25] [26] [27] Another study showed that layoffs hurt older workers psychologically more severely than younger workers. 28 Taken together, these findings suggest that understanding the implications of recessions, job-loss, and unemployment on older workers' health is important to support successful ageing.
Both individual and country level factors may be affected by recessions and should be considered together to provide a more comprehensive analysis of changes in health outcomes related to recessions. 5, 25 Although previous studies have found differences between European countries in terms of the impact of recessions on health, 5 effects of recessions on older workers' health have not been examined cross-nationally within Europe nor tested with a longitudinal study design. In this article, we examine the impact of a recession at ages 50-70 on the health of European workers from 13 countries. Country-level economic (GDP per capita, quarterly unemployment rate) and health (life expectancy) indicators varied both within and across European countries from 2004 to 2013, creating a natural experiment which we were able to exploit using a representative dataset that followed older adults over this time period.
Methods

Data
The Survey of Health, Ageing and Retirement in Europe (SHARE) is a nationally representative survey designed to provide cross-sectional and longitudinal information on the health, employment and social conditions of Europeans aged 50+ years. 29 This study is based on data from four waves of SHARE (waves 1,2,4,5). The total sample included 4917 participants who had enrolled in the study in either 2004/5 (wave 1) or 2006/7 (wave 2) and also participated in the 2011 (wave 4) and/or 2013 (wave 5) surveys from 13 countries. We included only individuals born between 1934 and 1954 (between the ages 50 and 70 at baseline) and who were in the labour force (employed, self-employed or unemployed) when they first participated in the survey (table1). We had 4917 participants contribute 16 090 contacts. Waves 1 and 2 provided information before the recession and waves 4 and 5 provided information afterwards. Israel is an exception because wave 2 there was conducted in 2009-10 and therefore wave 2 in Israel was considered after the recession.
Health outcomes
Four health outcomes were used to measure the impact of the recession. Self-reported perceived general health was measured by a five-point likert scale with responses ranging from excellent (1) to poor (5) .
Body mass index (BMI), was based on self-reported weight and height, and limited to values between 18.5 and 65 kg/m 2 (261 observations were excluded because they were implausible). We omitted all of those with BMI below 18.5 because underweight is an indicator of poor health in older adults. 30 Depressive symptoms were measured by a 13 question survey based on the validated scale EURO-D. 31 Responses of 'yes' were summed and responses ranged from not depressed (0) to very depressed (12) .
Participants reported how many days per week they consumed alcohol in the last 3 months, with responses ranging from not at all (0) to almost every day per week (5).
Macroeconomic conditions
We included three country-level indicators of the economy and health. Based on the definition of a recession measured by a country's GDP, OECD data on the annual GDP per capita 32 were assigned to each respondent based on their country of residence and year of interview. The quarterly unemployment rate reflects the depth of the recession. 33 Since a country's unemployment rate is likely to have a delayed impact (as the unemployment rate does not impact immediately the individual job situation and economic condition), we assigned each respondent the quarterly unemployment rate in the country 6 months before the date (month/year) of interview. As life expectancy is a sensitive indicator of a country's health, 34 we assigned each respondent an annual life expectancy at birth 35 for each country. All macroeconomic conditions were timevarying measures of exposure to the recession.
Individual socio-demographic characteristics
All participants self-reported on a range of personal characteristics at their first contact. SHARE collected information on the month and year of interview, current employment status (employed, unemployed, retired), age, household composition (someone else in the household or living with spouse/partner) and current smoking status (yes/no) at each contact. Other variables were collected only at the first interview: date of birth, gender, country of residence, marital status (married/not married), nativity (immigrant/not immigrant) and highest level of education. We divided participants into three levels of education (primary or less, secondary, tertiary) based on the International Standard Classification of Education. 36 
Statistical analysis
We followed the same people over multiple years, linking individuallevel employment and health data with macro-economic shocks across countries. We first examined unadjusted associations between individual-level variables and each health outcome using OLS linear regression models. Only the first observation of each respondent was included (n = 4917).
Next we explored how changes in health outcomes: BMI, selfrated health, depressive symptoms, and alcohol consumption were associated with exposure to the 2008 recession. To control for differences across countries that could bias estimates, we estimated a country fixed-effects model exploiting within-country variation across cohorts. The country fixed effects control for all unmeasured differences across countries, such as institutional characteristics and economic development. This type of model compares health conditions within a country before and after the economic crisis as well as across countries during the same time period.
In fixed effects models, variables that do not change within observations before and after the economic crises are omitted (gender, nativity, marital status, educational attainment). Thus, we examined country-level quarterly unemployment rate with a 6-month lag, GDP and life expectancy at birth (model 1). We also tested a 3-month lagged unemployed rate; results were similar and not shown.
To examine overall effects of the recession on older workers, we added time-varying socio-demographic characteristics (model 2: age, not being alone, employment status), and health variables (model 3: self-reported health, depressive symptoms, smoking status) to investigate whether effects varied by individual characteristics. Since depressive symptoms are associated with alcohol consumption and BMI, the models were also adjusted for these variables. 37 SEs were clustered at the individual level to account for differences in error variance across individuals. We found no evidence for multicollinearity among focal measures.
All analyses were conducted in Stata/SE 14. Fixed effects models included cluster robust SEs and clustering by an individual identifier to account for repeated observations.
Results
Results of linear OLS models (table 2) indicated that BMI increased as adults aged (B 0.03, SE 0.01, P = 0.01). Males, the less-educated and married participants had a higher BMI than females, the more educated, and unmarried participants, respectively. Ã: P < 0.1, ÃÃ: P < 0.05, ÃÃÃ: P < 0.01.
Depressive symptoms decreased as adults aged (B À0.03, SE 0.01, P < 0.01). Males (B À0.79, SE 0.06, P < 0.01), older adults who were married (B À0.54, SE 0.06, P < 0.01), and those who were employed had fewer depressive symptoms. However, older adults with lower education, those not living alone (B 0.12, SE 0.06, P = 0.04), and immigrants (B 0.41, SE 0.09, P < 0.01) had more depressive symptoms than their respective counterparts.
Self-rated health was poorer for older adults with lower education, for those who had someone else in the household (B 0.08, SE 0.03, P = 0.01), and for immigrants (B 0.17, SE 0.04, P < 0.01), compared with those with higher education, were not alone, and not immigrants. Older adults who were married (B À0.07, SE 0.03, P = 0.02) and employed (B À0.45, SE 0.04, P < 0.01) had better selfrated health than those who were not married and unemployed.
Consumption of alcohol was higher for males (B 0.79, SE 0.05, P < 0.01), for older adults who were married (B 0.15, SE 0.06, P = 0.01), and employed than females, those who were not married, and not employed. Those with lower education (B À0.42, SE 0.06, P < 0.01) and immigrants (B À0.73, SE 0.08, P < 0.01) drank alcohol for fewer days per week than those with higher education and were not immigrants.
In results from fixed-effects models (table3, model 1), decreases in GDP were associated with declines in BMI, number of days per week that alcohol was consumed, and poorer self-rated health. We found no evidence for effects of GDP on depressive symptoms. Higher country-level life expectancy at birth was associated with increased BMI, poorer self-rated health, and declined alcohol consumption. We found no evidence for effects of life expectancy on levels of depressive symptoms. We also found no evidence for effects of country-level unemployment rate on any of the health outcomes.
Including individual socio-demographic characteristics (model 2) revealed that not being alone in the household was associated with lower average BMI (B À0.14 SE 0.05, P < 0.01), more depressive symptoms (B 0.09, SE 0.04, P = 0.02), and a decline in alcohol consumption (B 0.05, SE 0.03 P = 0.07).
Increasing age was associated with higher BMI (B 0.07, SE 0.02, P < 0.01) and worsened self-rated health (B 0.03, SE 0.01, P < 0.01). Effects of age on depressive symptoms were significant in model 3, controlling for self-rated health. Although being employed had no significant effect on BMI or alcohol consumption, it decreased depressive symptoms (B À0.36, SE 0.07, P < 0.01) and improved self-rated health (B À0.15, SE 0.03, P < 0.01). Retiring during the follow-up period (all participants were employed at the first interview) was associated with fewer depressive symptoms (B À0.40, SE 0.07, P < 0.01) and more positive self-rated health (B À0.14, SE 0.03, P < 0.01).
In model 3 we added health-related behaviours. Smoking was associated with lower BMI (B À0.46, SE 0.10, P < 0.01), better self-rated health (B À0.08, SE 0.03, P = 0.01), and increased alcohol consumption (B 0.13, SE 0.05, P = 0.01). Poor self-rated health was associated with higher BMI (B 0.12, SE 0.03, P < 0.01), more depressive symptoms (B 0.35, SE 0.02, P < 0.01), and decreased alcohol consumption (B À0.03, SE 0.02, P = 0.09). More depressive symptoms was associated with lower average BMI (B À0.04, SE 0.13, P < 0.01), poorer self-rated health (B 0.09, SE 0.01, P < 0.01), and no significant effect on alcohol consumption.
Discussion
Overall shifts in country-level GDP and life expectancy over the period of the 2008 recession were associated with physical health, but not mental health, outcomes of older European workers. Decreases in GDP were associated with declines in BMI, self-rated health, and alcohol consumption, but had no effect on the number of depressive symptoms. Although the country-level unemployment rate had no effect on the health outcomes of older workers, life expectancy at birth was significant, but not consistently across models. Being employed or retired were associated with fewer depressive symptoms and better self-rated health. Our findings demonstrate that the negative effects of economic recessions on the health of adults also extend to older workers. This study adds to the small body of literature on the impact of economic shocks on those aged 50-70-years old. 16, 17, [25] [26] [27] [28] 38 We focused on older workers, following the same group of people over multiple years with linkage between individual-level employment and health data with macro-economic shocks across 13 European countries. Most studies of the 2008 recession examined the unemployment rate as an explanatory variable and proxy for economic conditions. 11, 15 In this study we used three country-level indicators of GDP, life expectancy at birth and unemployment rate to measure economic conditions in each country. Since the impact of the global recession was different for each country, this approach allows for a better understanding about the influence of country-level factors on health outcomes of older workers.
We found that a decrease in GDP was associated with a decline in alcohol consumption (table 3, model 1), consistent with one prior study, 15 but in contrast to other studies. 18, 25 However, we examined the influence of GDP on alcohol consumption independent of employment status, which we believe provides a more comprehensive analysis of macro-and individual-level factors. Nevertheless, the SHARE data did not allow us to differentiate between different types of alcohol. Ruhm (1995) found that effects of economic conditions on drinking varied by type of alcoholic beverage consumed. The reason might be shifting drinking away from bars and restaurants towards consumption in the home. This might also explain why alcohol consumption did not significantly changed in models 2 and 3, but still may be associated with exposure to the recession.
We did not find any evidence for associations between countrylevel unemployment rates and health outcomes, contradictory to studies that focused on younger populations, 3, 4, 17, 18 perhaps because older workers are more protected by collective agreements and it is hard to dismiss them. 39 Of note, being employed or retired were associated with better health outcomes, which could imply that the country-level unemployment rate was less important than the individual employment status.
We also did not find any evidence for an effect of the recession on the number of depressive symptoms, which we used as an indicator of mental health. This is contradictory to previous studies, which showed that recessions were associated with increased suicides [3] [4] [5] [6] and reduced psychological well-being, with greater incidence of depression and anxiety. 10 In the SHARE dataset, there was no reference to suicide attempts and no other indicators of mental health were available. In contrast, we found that individual-level factors were more important for the mental health of older adultsbeing employed or retired was associated with fewer depressive symptoms.
Including socio-demographic and health-related characteristics expands our understanding of the broad range of factors influencing post-recession older adult health. Adding health variables as explanatory variables has the additional benefit of helping explain associations. Health-related factors can moderate negative outcomes produced from country-level factors, which is important because country-level factors are difficult to change. That said, policymakers could affect socio-demographic factors (like employment) or health variables (like depressive symptoms or smoking).
Although we used population-level data from 13 countries, we did not have data on all participants across all waves. Results may not be fully generalizable to all of Europe because countries also differ in their social safety net, welfare policy and austerity policies introduced postrecession. Although recessions pose risks to health, there are many differences between countries. The interaction of fiscal austerity with economic shocks and weak social protection ultimately seems to escalate health and social crises in Europe. 5 It would be interesting, though difficult, to include reference to the countries' policies or social and health care system; however, due to language barriers, and the complexity in the characterization of these variables across countries, we did not include them. Future research should examine healthcare systems, unemployment benefits and other characteristics of welfare states that constitute as a safety net at times of crises, specifically related to the elderly population.
Our findings add to existing literature 17, 25, 26, 38 by enhancing our understanding about the impact of recessions on older worker health and by identifying characteristics that can moderate negative effects. Results reveal that better health conditions at older ages, together with being employed or retired, can limit negative health consequences. The employed and retired (compared with the unemployed) have fewer depressive symptoms and better self-rated health. Thus, unemployed older workers are particularly vulnerable in times of recessions. Since the employment rate of 50-70-year olds has been growing and this trend is expected to continue, 23 health professionals and policymakers need to recognize the unique needs of older workers and target resources during recessions to help mitigate potential negative health consequences. Decreases in Gross Domestic Product were associated with a decline in average body mass index and consumption of alcohol, deterioration in self-rated health, but no effect on depressive symptoms. Better health conditions at older ages together with being employed or retired may limit the negative health consequences of recessions.
